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What is claimed is; 
1. A surface position detection device ioj: detecting a surface 
position of a detection target surface, comprising; 

a projection system that projects a light flux from a diagonal 
direction onto the detection target surface; 

a light-receiving system that receives* a light flux having been 
reflected at the detection target surface; 

a means for light flux deflection provided, at least, either in an 
optical path of said projection system o/ in an optical path of said 
light-receiving system and having an/ even number of reflection 
surfaces to allow an incident light flux^o exit at an angle that is not 
parallel to the incident light flux, where 

the surface position of the detection target surface is detected 
based upon an output from said lighfe^ceiving system. 



2. A surface position detect* 



ice for detecting a surface 
position of a detection target surfaU, /comprising; 

a projection system that pUi/ctWjight flux from a diagonal 
direction onto the detection targetfsurface; 

a light-receiving system th/at receives a light flux having been 
reflected at the detection target surface; and 

a means for light flux detection provided, at least, either in an 
o ptical path o f said projection* system or in an optical path of said 



light-receiving system and jiaving an even number of reflection 
surfaces to .allow an incident/light flux to exit at an angle that is not 
parallel to the incident light Aux, which includes a prism having a pair 
of reflection surfaces that ale not parallel to each other, wherein: 

the surface position/of the detection target surface is detected 
based upon an output from said Hght-receiving system. 
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3. A surface position detection device according/ to claim 2, 

wherein: 

said prism is constituted of an optical material having a 
coefficient of thermal expansion equal to or lower/than 1 PP m/K f 
which does not expand readily in heat. 

4. A surface position detection device for detecting a surface 
position of a detection target surface, comprising;, 

a projection system that projects a Ught^ux from a diagonal 
direction onto the detection target surface; 

a Ught-receiving system that receives a/light flux having been 
reflected at the detection target surface; and 

a means for light flux deflection provided, at least, either in an 
optical path of said projection system origan optical path of said 
light-receiving system and having an 
surfaces to allow an incident light flux 
parallel to the incident light flux, which/ 
of reflection surfaces that are not 

constituted of a low-dispersion optical^aterial with an Abbe number 

of 65 or higher, wherein: 

the surface position of the detection target surface is detected 
based upon an output from said hght/-receiving system. 

5. A surface position detection device according to claim 4, 

wherein: ■ 

said prism is constituted/ of an optical material having a 

coefficient of thermal expansior/ equal to or lower than 1 ppm/K, 

which does not expand readily M heat. 



number of reflection 
It at an angle that is not 
ides a prism having a pair 
to each other and 
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6. A surface position detection device for defecting a surface 
position of a detection target surface, comprising; 

a projection system that projects a light flibc from a diagonal 
direction onto the detection target surface; 

a light-receiving system that receives a li^ht flux having been 
reflected at the detection target surface; and 

a means for light flux deflection provided/ at least, either in an 
optical path of said projection system or in an optical path of said 
light-receiving system and having an evei/ number of reflection 
surfaces to allow an incident light flux to ex(t at an angle that is not 
parallel to the incident light flux, which includes a prism having a pair 
of reflection surfaces that are not parallel to each other, wherein: 

said prism includes a first transmission surface through which 
the incident light flux is transmitted, a first reflection surface at which 
the light flux having been transmitted J^r^ugh said first transmission 
surface and propagated through the i 
second reflection surface at which 
at said first reflection surface and 
said prim is reflected along an op 
path of the light flux having beeri. transmitted through said first 
transmission surface and a second transmission surface through 
which the light flux having been /reflected at said second reflection 

-surface and propag ated throu gh _thg_ i nside of said prism is 

transmitted; and 

the surface position of th^ detection target surface is detected 
based upon an output from said light-receiving system. 



of said prism is reflected, a 
ght flux having been reflected 
led through the inside of 
path intersecting the optical 



7. A surface position detection device according to claim 6, 
wherein: 
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said prism is constituted of an optical Material having a 
coefficient of thermal expansion equal to or lo^er than 1 ppm/K, 
which does not expand readily in heat. 

8. A surface position detection device ioj detecting a surface 
position of a detection target surface, comprising; 

a projection system that projects a light flux from a diagonal 
direction onto the detection target surface; 

a light-receiving system that receives/ a light flux having been 
reflected at the detection target surface; and 

a means for light flux deflection provided, at least, either in an 
optical path of said projection system o/ in an optical path of said 
Hght-receiving system and having an/ even number of reflection 
surfaces to allow an incident light flux L exit at an angle that is not 
parallel to the incident light flux, whidi/inkudes a prism having a pair 
of reflection surfaces that are not pa/allel ^o each other, wherein: 

said prism includes a first trjWsifeion surface through which 
the incident light flux is transmittal A/first reflection surface at which 
the light flux having been transmit^ through said first transmission 
surface and propagated through the inside of said prism is reflected, a 
second reflection surface at whicti the light flux having been reflected 
at said first reflection surface aid propagated through the inside of 
— S aid-prim-is-reflected-along_an/^ptical_path intersecting the optical_ 
path of the light flux having/been transmitted through said first 
transmission surface and a /second transmission surface through 
which the light flux having tieen reflected at said second reflection 
surface and propagated through the inside of said prism is 
transmitted and is constituted of a low-dispersion optical material 
with an Abbe number of 65/or higher; and 
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the surface position of the detection targj/t surface is detected 
based upon an output from said Ught-receiving System. 

9. A surface position detection device Recording to claim 8, 

wherein: 

said prism is constituted of an ordeal material having a 
coefficient of thermal expansion equal to /or lower than 1 PP m/K, 
which does not expand readily in heat. 

10. A surface position detection dev/ce for detecting a surface 
position of a detection target surface, comprising; 

a projection system that project! a light flux from a diagonal 
direction onto the detection target surface; 

a hght-receiving system that receives a light flux having been 
reflected at the detection target surfafce^and 

a means for light flux deflecti/n provided, at least, either in an 
optical path of said projection JJor in an optical path of said 
light-receiving system and haX^even number of reflection 
surfaces to allow an incident kgUW to exit at an angle that is not 
parallel to the incident light flux, Uch includes a prism having a pair 
of reflection surfaces that are nojf parallel to each other, wherein: 

said prism includes a firs/ transmission surface through which 

--th-e-mcident^ 



the light flux having been tranUtted through said first transmission 
surface and propagated through the inside of said prism is reflected, a 
second reflection surface at Uch the light flux having been reflected 
at said first reflection surface and propagated through the inside of 
said prim is reflected along an optical path intersecting the optical 
path of the light flux hiving been transmitted through said first 
transmission surface ar/d a second transmission surface through 



2001$ 4H11B 1 2^20^ j^-3226-6773 
FNKNOlOOl/U^J 



NO. 0239 P. 50 
47/102 



which the light flux having been reflected J said second reflection 
surface and propagated through the inside of said prism is 
transmitted, with the angle formed by said firk reflection surface and 
said second reflection surface set within a r/uige of 40° or more and 

less than 45°; and 

the surface position of the detection/ target surface is detected 
based upon an output from said light-recejWng system. 

11. A surface position detection dej&ce according to claim 10, 
wherein: 

said prism is constituted of an optical material having a 
coefficient of thermal expansion equfal to or lower than 1 ppm/K, 
which does not expand readily in heat. 

12. A surface position detection divice for detecting a surface 
position of a detection target su/fafcei comprising; 

a projection system that JxoLtsj light flux from a diagonal 
direction onto the detection tarW/surface; 

a Ught-receiving system Zhat receives a light flux having been 
reflected at the detection target surface; and 

a means for light flux deflection provided, at least, either in an 
optical path of said projection system or in an optical path of said 
- -Ught-reeeiving- system- and_havmg_an_even_ number _o^ reflection 



surfaces to allow an incident light flux to exit at an angle that is not 
parallel to the incident light flux, which includes a prism having a pair 
of reflection surfaces that are not parallel to each other, wherein: 

said prism includes a first transmission surface through which 
the incident light flux is transmitted, a first reflection surface at which 
the light flux having b'een transmitted through said first transmission 
surface and propagated through the inside of said prism is reflected,- a 
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second reflection surface at which the light flux havjng been reflected 
at said first reflection surface and propagated through the inside of 
said prim is reflected along an optical path intersecting the optical 
path of the light flux having been transmitted/ through said first 
transmission surface and a second transmission surface through 
which the light flux having been reflected at fid second reflection 
surface and propagated through the insid£ of said prism is 
transmitted, with the angle formed by said W reflection surface and 

said second reflection surface set within a raAge of 40' or more and 

less than 45= and is constituted of a low-dispersion optical material 

with an Abbe number of 65 or higher ; and / 

the surface position of the detection /target surface is detected 

based upon an output from said Ught-receijWg system. 

13. A surface position detection device according to claim 12, 

wherein: /f\ 

said prism is constituted of U optical material having a 
coefficient of thermal expansion eq^aj^o or lower than 1 PP m/K, 
which does not expand readily in he? 

14. A surface position detection /device for detecting a surface 
position of a detection target surface/ comprising; 

a-projection-system-that-pr^ 

direction onto the detection target/ surface and includes a projection 
optical system provided to form a/primary image of a specific pattern 
onto the detection target surface; 



a light-receiving system jeX receives a light flux having been 
pattern by condensing the light flux having been reflected at the 



a iignt-recciviiig avo^m ^ — - 

reflected at the detection target surface and includes a condenser 
optical system provided to fo/m a secondary image of the specific 
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detection target surface and a detection unit provided to detect the 
secondary image of the specific pattern fonnep via said condenser 
optical system; and 

a means for light flux deflection provided, at least, either in an 
optical path of said projection system or in/an optical path of said 
light-receiving system and having an evefn number of reflection 
surfaces to allow an incident light flux to tfxit at an angle that is not 
parallel to the incident light flux, wherein: 

the surface position of the detection target surface is detected 
based upon an output from said detection unit. 



/surface 



15. A surface position detection device for detecting a surface 
position of a detection target surface, Comprising; 

a projection system that projects a light flux from a diagonal 
direction onto the detection target y 
optical system provided to form 
onto the detection target surface, 

a light-receiving system 
reflected at the detection t; 
optical system provided to 



and includes a projection 
ary image of a specific pattern 



eives a light flux having been 
surface and includes a condenser 
a secondary image of the specific 
pattern by condensing the Ught flux having been reflected at the 
detection target surface and' a detection unit provided to detect the 
-secondary^ imag e of the specific pattern formed via sa id condenser 
optical system; and / 

a means for Ught flux deflection provided, at least, either in an 
optical path of said projection system or in an optical path of said 
light -receiving system /and having an even number of reflection 
surfaces to allow an infcident fight flux to exit at an angle that is not 
parallel to the incident light flux, which includes a prism having a pair 
of reflection surfaces/that are not parallel to each other, wherein: 
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the surface position of the detection target surface is detected 

/ 

based upon an output from said detection unit. 

16. A surface position detection device according to claim 15, 
wherein: 

said prism is constituted of an optical/ material having a 
coefficient of thermal expansion equal to or lower than 1 ppm/K, 
which does not expand readily in heat. 



17. A surface position detection device flbr detecting a surface 
position of a detection target surface, comprising; 

a projection system that projects a light flux from a diagonal 
direction onto the detection target surface and includes a projection 
optical system provided to form a primary image of a specific pattern 
onto the detection target surface; 

a light-receiving system that yfeofefifes a light flux having been 
reflected at the detection target surmoQ^aid includes a condenser 
optical system provided to form a/secondary image of the specific 
pattern by condensing the light flux having been reflected at the 
detection target surface and a detection unit provided to detect the 
secondary image of the specific /pattern formed via said condenser 
optical system; and 
a_means. for lightflux deflection provided, at least, either in an 



optical path of said projection system or in an optical path of said 
light-receiving system and /having an even number of reflection 
surfaces to allow an incident light flux to exit at an angle that is not 
parallel to the incident light flux, which includes a prism having a pair 
of reflection surfaces mat are not parallel to each other and 
constituted of a low-disriersion optical material with an Abbe number 
of 65 or higher, whereii 
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the surface position of the detection target /surface is detected 
based upon an output from said detection unit. / 

18. A surface position detection device according to claim 17, 
wherein: / 

said prism is constituted of an optical material having a 
coefficient of thermal expansion equal to oy lower than 1 ppm/K, 
which does not expand readily in heat. / 

19. A surface position detection devic^ for detecting a surface 
position of a detection target surface, comprising; 

a projection system that projects af light flux from a diagonal 
direction onto the detection target surface and includes a projection 
optical system provided to form a primary image of a specific pattern 
onto the detection target surface; 

a light-receiving system that receives a light flux having been 
reflected at the detection target surface and includes a condenser 
optical system provided to form k fedcondary image of the specific 
pattern by condensing the light/ flux Hxaving been reflected at the 
detection target surface and a diction unit provided to detect the 
secondary image of the specific pattern formed via said condenser 
optical system; and / 
a ^eans-for-Ught-flux-deflecti 

optical path of said projection system or in an optical path of said 
hght-receiving system and halving an even number of reflection 
surfaces to allow an incident light flux to exit at an angle that is not 
parallel to the incident light flux, which includes a prism having a pair 
of reflection surfaces that are/not parallel to each other, wherein: 

said prism includes a first transmission surface through which 
the incident light flux is transmitted, a first reflection surface at which 
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the light flux having been transmitted through said f*st transmission 
surface and propagated through the inside of said pr/sm is reflected, a 
second reflection surface at which the light flux having been reflected 
at said first reflection surface and propagated th/ough the inside of 
said prim is reflected along an optical path intersecting the optical 
path of the light flux having been transmittett through said first 
transmission surface and a second transmission surface through 
which the light flux having been reflected at/said second reflection 
surface and propagated through the Wide of said prism is 

transmitted; and / 

the surface position of the detection/target surface is detected 

based upon an output from said detectionAinit. 

20. A surface position detection device according to claim 19, 

wherein: /J\ 

said prism is constituted di/aL optical material having a 
coefficient of thermal expansion LjA to or lower than 1 ppm/K, 
which does not expand readily inhasM^^' 

21. A surface position detection device for detecting a surface 
position of a detection target surface, comprising; 

a projection system that /projects a light flux from a diagonal 
--dkecuon-onto-1he-detection-^^ 

optical system provided to form a primary image of a specific pattern 
onto the detection target surface; 

a ught-receiving system that receives a light flux having been 
reflected at the detection /target surface and includes a condenser 
optical system provided fo form a secondary image of the specific 
pattern by condensing fht light flux having been reflected at the 
detection target surface/ and a detection unit provided to detect the 
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secondary image of the specific pattern formed via/ said condenser 
optical system; and / 

a means for light flux deflection provided, at/least, either in an 
optical path of said projection system or in an optical path of said 
light-receiving system and having an even n/umber of reflection 
surfaces to allow an incident light flux to exit at an angle that is not 
parallel to the incident light flux, which includes a prism having a pair 
of reflection surfaces that are not parallel to each other, wherein; 

said prism includes a first transmission surface through which 
the incident light flux is transmitted, a first/reflection surface at which 
the light flux having been transmitted thyDUgh said first transmission 
surface and propagated through the inside of said prism is reflected, a 
second reflection surface at which the light flux having been reflected 
at said first reflection surface and propagated through the inside of 
said prim is reflected along an opti£&l path intersecting the optical 
path of the light flux having beep /transmitted through said first 
transmission surface and a secrana txaprsmission surface through 
W which the light flux having bemV/eWcted at said second reflection 

u surface and propagated through the inside of said prism is 

transmitted and is constituted of a low-dispersion optical material 
with an Abbe number of 65 or/higher; and 

the surface position oythe detection target surface is detected 
based-upon-an output from_said_d_etec^^\y^ 



22. A surface position/ detection device according to claim 21, 
wherein: 

said prism is constituted of an optical material having a 
coefficient of thermal yLcpansion equal to or lower than 1 ppm/K, 
which does not expand readily in heat. 
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23. A surface position detection device fof detecting a surface 
position of a detection target surface, comprisi; 

a projection system that projects a ligjit flux from a diagonal 
direction onto the detection target surface and includes a projection 
optical system provided to form a primary piage of a specific pattern 
onto the detection target surface; 

a light-receiving system that receives a light flux having been 
reflected at the detection target surface and includes a condenser 
optical system provided to form a secondary image of the specific 
pattern by condensing the light fhxxl having been reflected at the 
detection target surface and a detection unit provided to detect the 
secondary image of the specific pa^ern formed via said condenser 
optical system; and 

a means for light flux defleotfori! provided, at least, either in an 



optical path of said projection 5 
light-receiving system and h 
surfaces to allow an incident 
parallel to the incident light 
of reflection surfaces that are 



or in an optical path of said 
t even number of reflection 
;^ux^o exit at an angle that is not 
which includes a prism having a pair 
t parallel to each other, wherein: 



said prism includes a Ebnfet transmission surface through which 
the incident light flux is transmitted, a first reflection surface at which 
the light flux having been transmitted through said first transmission 

surfaceand-propagated ttoQugh_the inside of said prism is reflected, a 

second reflection surface at which the light flux having been reflected 
at said first reflection surface and propagated through the inside of 
said prim is reflected along an optical path intersecting the optical 
path of the light flux Waving been transmitted through said first 
transmission surface and a second transmission surface through 
which the light flux having been reflected at said second reflection 
surface and propagated through the inside of said prism is 
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transmitted, with the angle formed by said first reflection surface and 
said second reflection surface set within a range of 40° or more and 
less than 45°; and / 

the surface position of the detection target su/face is detected 
based upon an output from said detection unit. 

24. A surface position detection device according to claim 23, 

wherein: . 

said prism is constituted of an optical material having a 

coefficient of thermal expansion equal to or l^wer than 1 ppm/K, 
which does not expand readily in heat. 

25. A surface position detection device /or detecting a surface 
position of a detection target surface, comprising; 

a projection system that projects At flux from a diagonal 
direction onto the detection target surfed includes a Projection 
optical system provided to form a prim^ 
onto the detection target surface; 

a light-receiving system that red 
reflected at the detection target surfal and includes a condenser 
optical system provided to form a secondary image of the specific 
partem by condensing the light flux/having been reflected at the 

--deWtioirtirg^^^^ 

secondary image of the specific pattern formed via said condenser 

optical system; and / 

a means for Ught flux deflection provided, at least, either in an 
optical path of said projection system or in an optical path of saxd 
Ught-receiving system and having an even number of reflection 
surfaces to allow an incident W flux to exit at an angle that is not 



L age of a specific pattern 
eiUs a light flux having been 
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parallel to the incident light flux, which includes a p^ism having a pair 
of reflection surfaces that are not parallel to each other, wherein: 

said prism includes a first transmission surface through which 
the incident light flux is transmitted, a first reflection surface at which 
the light flux having been transmitted through sid first transmission 
surface and propagated through the inside of said prism is reflected, a 
second reflection surface at which the light flui having been reflected 
at said first reflection surface and propagated through the inside of 
said prim is reflected along an optical path/ intersecting the optical 
path of the light flux having been transmitted through said first 
transmission surface and a second tran/mission surface through 
which the light flux having been reflected at said second reflection 
surface and propagated through the/ inside of said prism is 
transmitted, with the angle formed by sid first reflection surface and 
said second reflection surface set withrA a range of 40° or more and 
less than 45° and is constituted of a ltow-dispersion optical material 
with an Abbe number of 65 or higher vfenA 

the surface position of the deletion target surface is detected 
based upon an output from said detfetftfcon unit. 



26. A surface position detectidn/ device according to claim 25, 
wherein: 

.said_prism. i s constituted /of an optical material having a 



coefficient of thermal expansion/ equal to or lower than 1 ppm/K, 
which does not expand readily in/heat. 

27. A surface position detection device for detecting a surface 
position of a detection target surface, comprising; 

a projection system thit projects a light flux from a diagonal 
direction onto the detection target surface; 
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a ught-receiving system that receives a light| flux having been 
reflected at the detection target surface; and 

a means for light flux deflection provided, at least, either in an 
optical path of said projection system or in an iptical path of said 
Ught-receiving system and having an even number of reflection 
surfaces to allow an incident light flux to exit A an angle that is not 
parallel to the incident light flux, which incWes a pair of reflection 
mirrors that are not parallel to each other and/holding members each 
provided to interfit with and hold one of said pJair of reflecting mirrors, 

wherein: / 

the surface position of the detection/target surface is detected 

based upon an output from said Ught-receiving system. 

28. A surface position detection de/ice according to claim 27, 
wherein; 

said holding members are con/titijited of an optical material 
having a coefficient of thermal expaAsj^ual to or lower than 1 
ppm/K, which does not expand readily In heat. 

29. A surface position detection device for detecting a surface 
position of a detection target surfafce, comprising; 

a projection system that projects a light flux from a diagonal 
- direction-onto-fee-dete^on-tarie^surface and_ includes a projection 
optical system provided to form/ a primary image of a specific pattern 
onto the detection target surface; 

a ught-receiving system/ that receives a light flux having been 
reflected at the detection target surface and includes a condenser 
optical system provided to form a secondary image of the specific 
pattern by condensing the/ light flux having been reflected at the 
detection target surface ar/d a detection unit provided to detect the 
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secondary image of the specific pattern formed via said/ condenser 
optical system; 

a means for light flux deflection provided, at leastVeither in an 
optical path of said projection system or in an optical/ path of said 
light-receiving system and having an even nunW of reflection 
surfaces to allow an incident light flux to exit at an a&gle that is not 
parallel to the incident light flux, which includes a tiair of reflection 
mirrors that are not parallel to each other and holding members each 
provided to interfit with and hold one of said pair of/reflecting mirrors; 
wherein 

the surface position of the detection targe/ surface is detected 
based upon an output from said detection unit. 

30. A surface position detection device Recording to claim 29, 
wherein: 

said holding members are constitu^d of an optical material 

qual to or lower than 1 

t. 



having a coefficient of thermal expansio: 
ppm/K, which does not expand readily/in 



31. An exposure apparatus that 
pattern formed at a mask onto 8. 



perfj 



■ojection exposure of a 
[otosensitive substrate via a 



projection optical system, comprising; 

-a-surfaee-position -detection /^^^ 



position of the pattern surface at 4e mask or an exposure target 
surface of the photosensitive sub/strate relative to said projection 
optical system as a surface positioi of a detection target surface and 

includes; / 

a projection system that projects a light flux from a diagonal 

direction onto the detection target surface; 
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/ 



a light-receiving system that receives a light flux having been 
reflected at the detection target surface; and 

a means for light flux deflection provided, at/ least, either in an 
optical path of said projection system or in an -optical path of said 
light-receiving system and having an even iumber of reflection 
surfaces to allow an incident light flux to exit *t an angle that is not 
parallel to the incident light flux; to detect the/ surface position of the 
detection target surface is based upon an /output from said light- 
receiving system; and 

a means for alignment that aligns the pattern surface at the 
mask or the exposure target surface of tile photosensitive substrate 
relative to said projection optical systein based upon results of a 
detection performed by said surface position detection device. 



forms projection exposure of a 
lotosensitive substrate via a 



device that detects a surface 
mask or an exposure target 



32. An exposure apparatus that 
pattern formed at a mask onto 
projection optical system, compysin^ 

a surface position det^ 
position of the pattern surfa 

surface of the photosensitiv^/ substrate relative to said projection 
optical system as a surface posi^on of a detection target surface and 
includes; 

a project^™ «y«t«n tha/ proj ects a lig ht flux from a diagonal 

direction onto the detection target surface; 

a light-receiving systeia that receives a light flux having been 
reflected at the detection tarfeet surface; and 

a means for light flu* deflection provided, at least, either in an 
optical path of said projection system or in an optical path of said 
Ught-receiving system and having an even number of reflection 
surfaces to allow an inc/dent light flux to exit at an angle that is not 



200 11 4H11B mm' 81-3-3226-6773 
FNKNOlOOl/uJ^ 



NO. 0243 P. 5 
60/102 



parallel to the incident light flux, which includes a prism/having a pair 
of reflection surfaces that are not parallel to each othe/; to detect the 
surface position of the detection target surface is detected based upon 
an output from said light-receiving system; and 

a means for alignment that aligns the pattern surface at the 
mask or the exposure target surface of the photosensitive substrate 
relative to said projection optical system based upon results of a 
detection performed by said surface position defection device. 

33. An exposure apparatus according to cllim 32, wherein: 

said prism is constituted of an dptical material having a 
coefficient of thermal expansion equal ip or lower than 1 ppm/K, 
which does not expand readily in heat. 



34. An exposure apparatus that bedforms projection exposure of a 
pattern formed at a mask onto a rfncHosensitive substrate via a 
projection optical system, comprise 

a surface position detection^ device that detects a surface 
position of the pattern surface ay the mask or an exposure target 
surface of the photosensitive substrate relative to said projection 
optical system as a surface posijflon of a detection target surface and 
includes; 

a projectio n system th/t projects a light flux from a diagonal 



direction onto the detection yfcarget surface; 

a hght-receiving system that receives a light flux having been 
reflected at the detection /target surface; and 

a means for light/ilux deflection provided, at least, either in an 
optical path of said p/ojection system or in an optical path of said 
light-receiving system and having an even number of reflection 
surfaces to allow an /incident light flux to exit at an angle that is not 
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III 



parallel to the incident light flux, which includes a prism having a pair 
of reflection' surfaces that are not parallel to each other and 
constituted of a low-dispersion optical material with an Abbe number 
of 65 or higher; to detect the surface position of the detection target 
surface based upon an output from said Ught-receiving^ystem and; 

a means for alignment that aligns the pattern/ surface at the 
ma sk or the exposure target surface of the photosensitive substrate 
relative to said projection optical system based upon results of a 
detection performed by said surface position detection dev.ce. 

35 An exposure apparatus according to claim M, wherein; 
said prism is constituted of an optical material having a 

coefficient of thermal expansion equal to or/lower than 1 ppm/K, 
which does not expand readily in heat. 

36 An exposure apparatus that perforr^ projection exposure of a 
pattern formed at a mask onto a pho/o^nsxW substrate v» a 
projection optical system, comprising; ///^- / 

a surface position detection deWe that detects a surface 
position of the pattern surface at the^ask or an exposure target 
surface of the photosensitive substrs/te relative to said projection 
optical system as a surface position of/a detection target surface and 

- — includes;— — / — - — v - 

a projection system tiiat projects a light flux from a diagonal 

direction onto the detection target surface; 

a Ught-receiving system th*f receives a light flux having been 
reflected at the detection target surface; and 

a means for light flux deflection provided, at least, either m an 
optical path of said projection /ystem or in an optical path of saxd 
Hght-receiving system and having an even number of reflection 
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surfaces to allow an incident light flux to exit at an aijgle that is not 
parallel to the incident light flux, which includes a prism having a pair 
of reflection surfaces that are not parallel to each /other, with said 
prism having a first transmission surface through v/hich the incident 
light flux is transmitted, a first reflection surface/at which the light 
flux having been transmitted through said first Jansmission surface 
and propagated through the inside of said prism/s reflected, a second 
reflection surface at which the light flux having/been reflected at said 
first reflection surface and propagated through/the inside of said prim 
is reflected along an optical path intersecting' the optical path of the 
light flux having been transmitted through/ said first transmission 
surface and a second transmission surface! through which the light 
flux having been reflected at said secoAd reflection surface and 
propagated through the inside of said priim is transmitted; to detect 
the surface position of. the detection tafet surface based upon an 
output from said light-receiving system 
a means for alignment that ali 
mask or the exposure target surfac 
relative to said projection optical pyys 



.e pattern surface at the 
e photosensitive substrate 
ased upon results of a 



detection performed by said surface U&tion detection device. 



37. An exposure apparatus according to claim 36, wherein: 

said prism is constituted /of an optical material having a 



coefficient of thermal expansion /equal to or lower than 1 ppm/K, 
which does not expand readily in /heat. 



38. An exposure apparatus that performs projection exposure of a 
pattern formed at a mask oAto a photosensitive substrate via a 
projection optical system, comprising; 
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a surface position diction device that deteis a surface 
position of the patten surface at the mas* or - »^ 
surface of the photosensitive substrate relative W Fl- 
optical system as a surface position of a detection target surface and 

includes; / , 

a projection system that projects a light flux from a Agonal 
direction onto the detection target surface; / 

a Ught-receiving system that receives a^ght flux having been 
reflected at the detection target surface; and 

a means for light flux deflection provided, at least, either m an 
optics! pa* of said projection system or L an optical path of sard 
^-receiving system and having an /ven number 
surfaces to allow an incident light flux J exit at an angle that » not 
paraUel to tire incident light flux, whicUcludes a prism havmg a pa* 
of reflection surfaces that are not/a/Jlel to each 
prism having a flrst tiansmission/X/e through which the utaden 

. j * + /^fi^Hon surface at which the light 
light flux is transmitted, a flrst fefWation sunace * 

flux having heen transmitted U o/gh said first transmission surface 
and propagated through tire insU of said prism is reflected, a second 
reflection surface at which the Ifght flux having been reflected at sard 
flrst reflection surface and pro/agated through tie inside of said prun 
is reflected along an optical /ath intersecting tire optical path of tire 
--UghT^x-havmg-been-tia^ 

surface and a second transmission surface toough which the hght 
flux having been reflect/d at said second reflection surface and 
propagated through th/inside of said prism is transmitted and 
Instituted of a low-diiersion optical material with an Abbe number 
of 65 or higher; to delict the surface position of the detection target 
surface is detected /ased upon an output from said Ught-receivulg 
system and; 
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/ 

a means for alignment that aligns the pattern surface at the 
mask or the exposure target surface of the photosensitive substrate 
relative to said projection optical system based upon results of a 
detection performed by said surface position detecW device. 

39 An exposure apparatus according to claim zd wherein: 
said prism is constituted of an optical/ material having a 

coefficient of thermal expansion equal to or l/wer man 1 PP m/K ( 

which does not expand readily in heat. 

40 An exposure apparatus that perfonnsLojection exposure of a 
pattern formed at a mask onto a photosensitive substrate vaa a 
projection optical system, comprising; 

a surface position detection device that detects a surface 
position of the pattern surface at the Lask or an exposure target 
surface of the photosensitive substrite relative to said projection 
optical system as a surface position^ £ detection target surface and 

includes; , / v ^ 

a projection system that prUcts a light flux from a daagonal 

direction onto the detection target surface; 

a Ught-receiving system that receives a light flux having been 
reflected at the detection target surface; and 

- a - m eans-for-^^ 

optical path of said projection/system or in an optical path of sam 
light-receiving system and h/aving an even number of reflection 
surfaces to allow an incidentAight flux to exit at an angle that is not 
parallel to the incident light fix, which includes a prism having a pair 
of reflection surfaces that L not parallel to each other, with said 
prism having a first transr/ission surface through which the incident 
light flux is transmitted, ik first reflection surface at which the light 
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flux having been transmitted through said first transmission surface 
and propagated through the inside of said prism is reflected, a second 
reflection surface at which the light flux having been reflected at said 
first reflection surface and propagated through the/inside of said pnm 
is reflected along an optical patii intersecting *f optical path of the 
light flux having been transmitted through said first transmission 
surface and a second transmission surface through which the light 
flux having been reflected at said second /reflection surface and 
propagated through the inside of said prisni is transmitted and the 
angle formed by said first reflection surface/and said second reflection 
surface set within a range of 40° or greater and less than 45°; to 
detect the surface position of the detection target surface is detected 
based upon an output from said light-receiving system and; 

a means for alignment that aligns the pattern surface at the 
mask or the exposure target surface/^ the photosensitive substrate 
relative to said projection optical UUx based upon results of a 
detection performed by said surfac/ p*tion detection device. 

41. An exposure apparatus accUingTo claim 40, wherein: 

said prism is constituted /of an optical material having a 
coefficient of thermal expansion/ equal to or lower than 1 ppm/K, 
which does not expand readily in heat. 



42 An exposure apparatus /hat performs projection exposure of a 
pattern formed at a mask into a photosensitive substrate via a 
projection optical system, comprising; 

a surface position detection device that detects a surface 
position of the pattern s/rface at the mask or an exposure target 
surface of the photosensitive substrate relative to said projection 
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optical system as a surface position of a detection target surface and 

includes; , t . 

a projection system that projects a light flux from/ a diagonal 

direction onto the detection target surface; 

a Ught-receiving system that receives a light flux' having been 
reflected at the detection target surface; and 

a means for light flux deflection provided, at Wst, either in an 
optical path of said projection system or in an opt/cal path of said 
Ught-receiving system and having an even number of reflection 
surfaces to allow an incident, light flux to exit at an angle that is not 
parallel to the incident light flux, which includes Jprpn having a pair 
of reflection surfaces that are not parallel to <U otaer, with said 
prism having a first transmission surface throuM whid* the .acuta* 



trs 



which the light 
l! emission surface 
reflected, a second 
een reflected at said 
the inside of said prim 



light flux is transmitted, a first reflection surface 
flux having been transmitted through said first 
and propagated through the inside of said 
reflection surface at which the light flux hi 
first reflection surface and propagated thrc 
is reflected along an optical path interse/ting *e optical path of the 
light flux having been transmitted though said first transmission 
surface and a second transmission surface through which the light 
flux having been reflected at said Second reflection surface and 

-propagated-throui^^ 
formed by said first reflection suiace and said second reflection 
surface set within a range of 40' orkeater and less than 45' and said 
prism is constituted of a low-dispe/sion optical material with an Abbe 
number of 65 or greater; to detect/the surface position of the detection 
target surface based upon an ou/put from said Ught-receiving system 
and; 
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a means for alignment that aligns tie patten, ^rface at the 
m asK or the exposure target surface of the photosensitive substrate 
relative to said projection optical system based u/on resets o, a 
detection performed by said surface position detection dev.ce. 

43 An exposure apparatus according to claim f, wherein: 
S aid prism is —ted o, an optical matenal 

coefficient of thermal expansion eo.ua! to or/lower than 1 ppm/K, 
which does not expand readily in heat. 

44 An exposure apparatus that perform/ projection exposure of a 
pattern formed at a mas, onto a phot/sensitive substrate vra a 
projection optical system, comprising; 

a surface position detection 
position of the pattern surface at 
surface of the photosensitive sub 
optical system as a surface positio 

^projection system tira, pfects a light flux from a diagonal 
section onto the detection tarjt surface arm includes a proton 
optica, sysKm provided to form! primary image* a specmc pattern 
onto the detection target surface; , ■ 

^ht-ceiviHg-system/^^ 
reflected at tire detection ta/get surface and includes a condenser 
"I system provided to Jorm a secondary image of the spec* 

■ ~ iirrVit flux having been reflected at tne 
nattern by condensing a flight flux naving u 

Let surface aid a detection unit provided to detect the 
detection target sunace ana * ^ < O<or 

secondary image o, the]peci»c pattern formed via sa.d condenser 

optical system; and 



ice that detects a surface 
mask or an exposure target 
relative to said projection 
a detection target surface and 
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a means for light flux deflection provided, at least, either in an 
optical path of said projection system or in an optical path of said 
light-receiving system and having an even number of reflection 
surfaces to allow an incident light flux to exit at an angle that is not 
parallel to the incident light flux; to detect the surface position of the 
detection target surface based upon an output from said detection 
unit and; 

' a means for alignment that aligns the pattern surface at the 
mask or the exposure target surface of the photosensitive substrate 
relative to said projection optical system based upon results of a 
detection performed by said surface position detection device. 

45. An exposure apparatus that performs projection exposure of a 
pattern formed at a mask onto a photosensitive substrate via a 
projection optical system, comprising; 

a surface position detection device that detects a surface 
position of the pattern surface at the mask or an exposure target 
surface of the photosensitive substrate relative to said projection 
optical system as a surface position of a detection target surface and 
includes; 

a projection system that projects a light flux from a diagonal 
direction onto the detection target surface and includes a projection 

optical 3y<*™ r™"ded t0 form a pri mary ° f a Sp6 CifiC Pattem 

onto the detection target surface; 

a light-receiving system that receives a light flux having been 
reflected at the detection target surface and includes a condenser 
optical system provided to form a secondary image of ttie specific 
pattern by condensing a light flux having been reflected at the 
detection target surface and a detection unit provided to detect the 
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secondary image of the specific pattern formed via said condenser 

optical system; and / 

a means for light flux deflection provided, kt least, either in an 
optical path of said projection system or in A optical path of said 
light-receiving system and having an even/ number of reflection 
surfaces to allow an incident light flux to erf at an angle that is not 
parallel to the incident light flux, which includes a prism having a pair 
of reflection surfaces that are not parallel tl each other; to detect the 
surface position of the detection target suiace based upon an output 
from said detection unit and; I 

a means for alignment that align/ the pattern surface at the 
mask or the exposure target surface of the photosensitive substrate 
relative to said projection optical sy/tem based upon results of a 
detection performed by said surface position detection device. 

46. An exposure apparatus acc^d(rL to claim 45, whereto: 

said prism is constituted? /of fan optical material having a 
coefficient of thermal expansioj/eqJaVto or lower than 1 PP m/K, 
which does not expand readily inVhe/t. 

47. An exposure apparatus (hat performs projection exposure of a 
pattern formed at a mask onto a photosensitive substrate via a 

— projection-optieal-system,- comprising;. 



a surface position detection device that detects a surface 
position of the pattern surface at the mask or an exposure target 
surface of the photosens/tive substrate relative to said projection, 
optical system as a surface position of a detection target surface and 

includes; / 

a projection system that projects a light flux from a diagonal 
direction onto the detection target surface and includes a projection 
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optical system provided to form a primary image (of a specific pattern 

onto the detection target surface; / 

a Ught-receiving system that receives a light flux having been 

reflected at the detection target surface and/includes a condenser 

optical system provided to form a seconded image of Are specific 
pattern by condensing a light flu, haviri been reflected at the 
detection targe, surface and a detection uiit provided to detect the 
secondary image of the specific pattern /ormed via said condenser 

optical system; and . 

a means for light flux deflection p/ovided, at least, either m an 
optical path of said projection system or in an optical path of sam 
light-receiving system and having A even number of reflects 
surfaces to allow an incident light tok to exit at an angle that is not 
parallel to the incident light flux, whi/h includes a prism having a paur 
of reflection surfaces that are ^parallel to each other and 
constituted of a low-dispersion optfl material with an Abbe number 
of 65 or higher; to detect the suiU position of the detection target 
surface based upon an output fro^yai^tection unit and; 

a means for alignment thl/aligns the pattern surface at the 
m ask or the exposure target surface of the photosensitive substrate 
relative to said projection optical system based upon results of a 
detection performed by said s Jface position detection device. 



48 An exposure apparatus Lcording to claim 47, wherein: 

said prism is constituted of an optical material havuxg a 
coefficient of thermal expansion equal to or lower than 1 ppm/K, 
which does not expand readily in heat. 
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49. An exposure apparatus that performs projection exposure of a 
pattern formed at a mask onto a photosensitivp substrate via a 
projection optical system, comprising; 

a surface position detection device thai/ detects a surface 
position of the pattern surface at the mask oy an exposure target 
surface of the photosensitive substrate relative to said projection 
optical system as a surface position of a detection target surface and 
includes; 

a projection system that projects a lirfit flux from a diagonal 
direction onto the detection target surface and includes a projection 
optical system provided to form a primary ijcnage of a specific pattern 
onto the detection target surface; 

a light-receiving system that receives a light flux having been 
reflected at the detection target surfacgHand includes a condenser 
optical system provided to form a secondary image of the specific 
pattern by condensing a light flux/ having been reflected at the 
detection target surface and a detecftMi unit provided to detect the 
secondary image of the specific pattern formed via said condenser 
optical system; and 

a means for light flux deflection provided, at least, either in an 
optical path of said projection system or in an optical path of said 
light-receiving system and having an even number of reflection 
surfaces to allow an incident light flux to exit at an angle that is not 



parallel to the incident light flux, Avhicb includes a prism having a pair 
of reflection surfaces that are not parallel to each other, with said 
prism having a first transmission surface through which the incident 
light flux is transmitted, a firit reflection surface at which the light 
flux having been transmitted ithrough said first transmission surface 
and propagated through the inside of said prism is reflected, a second 
reflection surface at which the light flux having been reflected at said 
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first reflection surface and propagated through the inside of/said prim 
is reflected along an optical path intersecting the optical path of the 
light flux having been transmitted through said first transmission 
surface and a second transmission surface through which the light 
flux having been reflected at said second reflection? surface and 
propagated through the inside of said prism is transmitted; to detect 
the surface position of the detection target surface /based upon an 
output from said detection unit and; 

a means for alignment that aligns the pattern surface at the 
mask or the exposure target surface of the photosensitive substrate 
relative to said projection optical system based /upon results of a 
detection performed by said surface position detection device, 

50. An exposure apparatus according to claim/49, wherein: 

said prism is constituted of an optical material having a 
coefficient of thermal expansion equal to oy^lower than 1 ppm/K, 
which does not expand readily in heat. 

51. An exposure apparatus that perform^ projection exposure of a 
pattern formed at a mask onto a photosensitive substrate via a 
projection optical system, comprising; 

a surface position detection device that detects a surface 
position of the pattern surface at the/ mask or an exposure target 



surface of the photosensitive substrkte relative to said projection 
optical system as a surface position of a detection target surface and 

includes; / 

a projection system that projects a light flux from a diagonal 
direction onto the detection target iurface and includes a projection 
optical system provided to form a primary image of a specific pattern 
onto the detection target surface; 
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a light-receiving system that receives a light flux having been 
reflected at the detection target surface and includes a condenser 
optical system provided to form a secondary image of the specific 
pattern by condensing a light flux having beerf reflected at the 
detection target surface and a detection unit provided to detect the 
secondary image of the specific pattern formecy via said condenser 
optical system; and 

a means for light flux deflection provided, at least, either in an 
optical path of said projection system or inyan optical path of said 
light- receiving system and having an even number of reflection 
surfaces to allow an incident light flux to efcit at an angle that is not 
parallel to the incident light flux, which includes a prism having a pair 
of reflection surfaces that are not parallel to each other, with said 
prism having a first transmission surface through which the incident 



light flux is transmitted, a first ref 
flux having been transmitted throi 
and propagated through the inside 
reflection surface at which the lig 



on surface at which the light 
[ $aid first transmission surface 
Ism is reflected, a second 
lux having been reflected at said 



first reflection surface and propagated through the inside of said prim 
is reflected along an optical path/intersecting the optical path of the 
light flux having been transmitted through said first transmission 
surface and a second transmission surface through which the light 
flux having been re flected at said second reflection surface and 
propagated through the ins/de of said prism is transmitted and 
constituted of a low-dispersion optical material with an Abbe number 
of 65 or higher; to detect me surface position of the detection target 
surface based upon an output from said detection unit and; 

a means for alignment that aligns the pattern surface at the 
mask or the exposure target surface of the photosensitive substrate 



20 0 11 4JU1B 12W5A- ^"3226-6773 

FNKNOlOOl/U^^ 



NO. 0243 P. 19 
74/102 



relative to said projection optical system based iipon results of a 
detection performed by said surface position detection device. 

52. An exposure apparatus according to claim 51, wherein: 

said prism is constituted of an optical material having a 
coefficient of thermal expansion equal to or iower than 1 ppm/K, 
which does not expand readily in heat. / 

53. An exposure apparatus that performs projection exposure of a 
pattern formed at a mask onto a photosensitive substrate via a 
projection optical system, comprising; / 

a surface position detection device that detects a surface 
position of the pattern surface at the inask or an exposure target 
surface of the photosensitive substrate relative to said projection 
optical system as a surface position opa. detection target surface and 

includes; il \\ 

a projection system that pToUdfk ajtight flux from a diagonal 
direction onto the detection targetVs^rface and includes a projection 
optical system provided to form a Jprimary image of a specific pattern 
onto the detection target surface; / 

a light-receiving system tnat receives a light flux having been 
reflected at the detection target surface and includes a condenser 
o ptical sys tem pr ovided to form a seconda ry ima g e of the specific 
pattern by condensing a Ught flux having been reflected at the 
detection target surface and/ a detection unit provided to detect the 
secondary image of the specific pattern formed via said condenser 
optical system; and / 

a means for light flux deflection provided, at least, either in an 
optical path of said projection system or in an optical path of said 
light-receiving system and having an even number of reflection 
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surfaces to allow an incident light flux to exLy at an angle that is not 
parallel to the incident light flux, which includes a prism having a pair 
of reflection surfaces that are not parallel/to each other, with said 
prism having a first transmission surface tihrough which the incident 
light flux is transmitted, a first reflection/ surface at which the light 
flux having been transmitted through sa4d first transmission surface 
and propagated through the inside of said prism is reflected, a second 
reflection surface at which the light fhbc having been reflected at said 
first reflection surface and propagate* through the inside of said prim 
is reflected along an optical path intersecting the optical path of the 
light flux having been transmitted/ through said first transmission 
surface and a second transmission surface through which the light 
flux having been reflected at skid second reflection surface and 

said prism is transmitted and the 
\n surface and said second reflection 
or greater and less than 45°; to 
/detection target surface based upon 
id; 

a means for alignmeiV that aligns the pattern surface at the 
mask or the exposure target surface of the photosensitive substrate 
relative to said projection optical system based upon results of a 
detection performed by said surface position detection device. 



propagated through the inside 
angle formed by said first reflec 
surface set within a range 
detect the surface position of 
an output from said detectioi 



54, An exposure apparatus according to claim 53, wherein: 

said prism is Constituted of an optical material having a 
coefficient of thermal/ expansion equal to or lower than 1 ppm/K, 
which does not expanfd readily in heat. 
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55. An exposure apparatus that performs projection exposure of a 
pattern formed at a mask onto a photosensitive / substrate via a 
projection optical system, comprising; 

a surface position detection device that /detects a surface 
position of the pattern surface at the mask J an exposure target 
surface of the photosensitive substrate relative to said projection 
optical system as a surface position of a detec/ion target surface and 
includes; 

a projection system that projects a l&ht flux from a diagonal 
direction onto the detection target surface/and deludes a projection 
optical system provided to form a primary/ image of a specific pattern 
onto the detection target surface; 

a light-receiving system that rece/ves a light flux having been 
reflected at the detection target surface and includes a condenser 
optical system provided to form a iilndary image of the specific 
pattern by condensing a light fbU MavW been reflected at the 
detection target surface and a de4/ Aj^nit provided to detect the 
secondary image of the specific t^ern formed via said condenser 

optical system; and 

a means for light flux deflection provided, at least, either in an 
optical path of said projection system or in an optical path of said 
light-receiving system and haUg an even number of reflection 
—surfaces -to-auow_an_mcident U£ht flux_to ^ata^an angle th at is not 



parallel to the incident light flufc, which includes a prism having a pair 
of reflection surfaces that ar£ not parallel to each other, with said 
prism having a first transmission surface through which the incident 
light flux is transmitted, a first reflection surface at which the light 
flux having been transmitted through said first transmission surface 
and propagated through thfe inside of said prism is reflected, a second 
reflection surface at whici the light flux having been reflected at said 
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first reflection surface and propagated through the/ inside of said prim 
is reflected along an optical path intersecting Xhf optical path of the 
Ught flux having been transmitted through sa(d first transmission 
surface and a second transmission surface though which the ught 
flux having been reflected at said second /reflection surface and 
propagated through the inside of said prism /s transmitted, the angle 
formed by said first reflection surface ar/d said second reflection 
surface set within a range of 40° or greater/and less than 45' and said 
prism is constituted of a low-dispersion optical material with an Abbe 
number of 65 or greater; to detect the surface position of the detection 
target surface based upon an output from said detection unit and; 

a means for alignment that aligns the pattern surface at the 
mask or the exposure target surface' of the photosensitive substrate 
relative to said projection optical lystem based upon results of a 
detection performed by said surfaAosition detection device. 

56. An exposure apparams aoUJdig to claim 55, wherein: 

said prism is constituted/ of an optical material havmg a 
coefficient of thermal expansion^ equal to or lower than 1 ppm/K, 
which does not expand readily in heat. 

57 An exposure apparat/s that performs projection exposure of a 
" -pattern- formed-at-a maslLnto-a-photos^^ 
projection optical system, Comprising; 

a surface positioi detection device that detects a surface 
position of the pattern/surface at the mask or an exposure target 
surface of the photos/nsitive substrate relative to said projection 
optical system as a sff ace position of a detection target surface and 
includes; 
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a projection system that projects a light flux jfom a diagonal 
direction onto the detection target surface; 

a light-receiving system that receives a light/flux having been 
reflected at the detection target surface; and 

a means for light flux deflection provided, at least, either in an 
optical path of said projection system or in an /optical path of said 
light-receiving system and having an even dumber of reflection 
surfaces to allow an incident light flux to exit aft an angle that is not 
parallel to the incident light flux, which includes a pair of reflection 
mirrors that are not parallel to each other and holding members each 
provided to intcrfit with and hold one of saidi>air of reflecting mirrors; 
to detect the surface position of the detection target surface based 
upon an output from said Ught-receiving system; and 

a means for alignment that aligns Ahe pattern surface at the 
mask or the exposure target surface of jhe photosensitive substrate 
relative to said projection optical systA based upon results of a 
detection performed by said surface poiyioA. detection device. 

58. An exposure apparatus accordikrfi^aira 57, wherein: 

said holding members are coUtatuted of an optical material 
having a coefficient of thermal expansion equal to or lower than 1 
ppm/K, which does not expand readily in heat. 



59. An exposure apparatus thatf performs projection exposure of a 
pattern formed at a mask onto/ a photosensitive substrate via a 
projection optical system, comprising; 

a surface position detecton device that detects a surface 
position of the pattern surfaci at the mask or an exposure target 
surface of the photosensitive/ substrate relative to said projection 
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optical system as a surface position of a detection target surface and 
includes; 

a projection system that projects a light/flux from a diagonal 
direction onto the detection target surface ana includes a projection 
optical system provided to form a primary im^ge of a specific pattern 
onto the detection target surface; 

a light-receiving system that receives /a light flux having been 
reflected at the detection target surface spxd includes a condenser 
optical system provided to form a secondary image of the specific 
pattern by condensing the light flux having been reflected at the 
detection target surface and a detection unit provided to detect the 



secondary image of the specific 
optical system; 

a means for light flux deflec 
optical path of said projection sy; 
light-receiving system and ha 
surfaces to allow an incident lig] 
parallel to the incident light flux! 
mirrors that are not parallel to e&ch 



pattern formed via said condenser 



provided, at least, either in an 
Jm or in an optical, path of said 
even number of reflection 
exit at an angle that is not 
hich includes a pair of reflection 
other and holding members each 



provided to interfit with and hold one of said pair of reflecting mirrors; 
to detect the surface position/of the detection target surface based 
upon an output from said detection unit; and 

a-means,for_alignmen t that aligns the^ pattern jurface at the 



mask or the exposure target surface of the photosensitive substrate 
relative to said projection/ optical system based upon results of a 
detection performed by sayd surface position detection device. 



60. An exposure apparatus according to claim 59, wherein: 
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said holding members are constituted of anf optical material 
having a coefficient of thermal expansion equal tjl or lower than 1 
ppm/K, which does not expand readily in heat. 

61. An exposure method for implementing protection exposure of a 
pattern formed at a mask onto a photosenspve substrate via a 
projection optical system, comprising; 

a detection step in which the surface/ position of a pattern 
surface of the mask or an exposure target surface of the 
photosensitive substrate relative to said projection optical system is 
detected as a surface position of a detection target surface by 
employing a surface position detection device that detects the surface 
position of the detection target surface and includes; 

a projection system that projects a/light flux from a diagonal 
direction onto the detection target surfad 

a light-receiving system that rec^s a light flux having been 
reflected at the detection target surface! 

a means for light flux deflection U/Wed, at least, either in an 
optical path of said projection system^ or in an optical path of said 
light-receiving system and having an even number of reflection 
surfaces to allow an incident light Auk to exit at an angle that is not 
parallel to the incident light flux; to detect the surface position of the 
rif-tertion target surface based u p on an output from said light- 



receiving system; and 

an alignment step in which the pattern surface of the mask or 
the exposure target surface of the photosensitive substrate is aligned 
relative to said projection optical system based upon results of a 
detection performed in said detection step. 
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62. An exposure method for implementing projection exposure of a 
pattern formed at a mask onto a photosensitive substrate via a 
projection optical system, comprising; 

a detection step in which the surface position of a pattern 
surface of the mask or an exposure tstrget surface of the 
photosensitive substrate relative to said projection optical system is 
detected as a surface position of a detection target surface by 
employing a surface position detection device that detects the surface 
position of the detection target surface and jbicludes; 

a projection system that projects a/light flux from a diagonal 
direction onto the detection target surfac 

a light-receiving system that receives a light flux having been 
reflected at the detection target surface; /and 

a means for light flux deflection^brovided, at least, either in an 
optical path of said projection systeWW in an optical path of said 
Hght-receiving system and having/ Anj even number of reflection 
surfaces to allow an incident light flii Jo e?dt at an angle that is not 
parallel to the incident light flux, wMd^includes a prism having a pair 
of reflection surfaces that are not datallel to each other; to detect the 
surface position of the detection tab-get surface based upon an output 
from said light-receiving system; and 

an alignment step in which the pattern surface of the mask or 
the raposnr* target surface of tile photos ensitive substrate is aligned 
relative to said projection optical system based upon results of a 
detection performed in said detection step. 

63. An exposure method ac/cording to claim 62, wherein: 

said prism is constituted of an optical material having a 
coefficient of thermal expansion equal to or lower than 1 ppm/K, 
which does not expand readily in heat. 
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64. An exposure method for implementing projection exposure of a 
pattern formed at a mask onto a photosensitive substrate via a 
projection optical system, comprising; 

a detection step in which the surface position of a pattern 
surface of the mask or an exposure tarfget surface of the 
photosensitive substrate relative to said projection optical system is 
detected as a surface position of a detection target surface by 
employing a surface position detection device/that detects the surface 
position of the detection target surface and includes; 

a projection system that projects a Jigbt flux from a diagonal 
direction onto the detection target surface; 

a light-receiving system that receives a light flux having been 
reflected at the detection target surface; and 

a means for light flux deflection provided, at least, either in an 



optical path of said projection systet 
light-receiving system and having 
surfaces to allow an incident light fh 
parallel to the incident light flux, wt 



in an optical path of said 
number of reflection 
at an angle that is not 
includes a prism having a pair 
parallel to each other and 



of reflection surfaces that are 
constituted of a low-dispersion optical material with an Abbe number 
of 65 or higher; to detect the surfece position of the detection target 
__surfac_e basedupon an output fro f said light-receivi n g system ; and 



an alignment step in which the pattern surface of the mask or 
the exposure target surface of the photosensitive substrate is aligned 
relative to said projection optical system based upon, results of a 
detection performed in said detection step. 



65. An exposure method according to claim 64, wherein: 
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said prism is constituted of an optical/ material having a 
coefficient of thermal expansion equal to or tower than 1 ppm/K, 
which does not expand readily in heat. 

66. An exposure method for implementing projection exposure of a 
pattern formed at a mask onto a photosensitive substrate via a 
projection optical system, comprising; 

a detection step in which the surface position of a pattern 
surface of the mask or an exposurl target surface of the 
photosensitive substrate relative to said Projection optical system is 
detected as a surface position of a detection target surface by 
employing a surface position detection device that detects the surface 
position of the detection target surface and includes; 

a projection system that projects a light flux from a diagonal 
direction onto the detection target surface; 

a light-receiving system that Reives a light flux having been 
reflected at the detection target surfafcfeiand 

a means for light flux deflecfeiJArovjded, at least, either in an 
optical path of said projection s^iA^/in an optical path of said 
Ught-receiving system and havirig an even number of reflection 
surfaces to allow an incident light flux to exit at an angle that is not 
parallel to the incident light flux, jirtiich includes a prism having a pair 
_ nf reaction surface s that a re riot parallel to each other, with said 



prism having a first transmissio/n surface through which the incident 
light flux is transmitted, a first reflection surface at which the light 
flux having been transmitted iirough said first transmission surface 
and propagated through the iiside of said prism is reflected, a second 
reflection surface at which tile light flux having been reflected at said 
first reflection surface and propagated through the inside of said prim 
is reflected along an optical path intersecting the optical path of the 
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light flux having been transmitted through said first transmission 
surface and a second transmission surface through /Which the light 
flux having been reflected at said second reflect/on surface and 
propagated through the inside of said prism is transmitted; to detect 
the surface position of the detection target surface based upon an 
output from said light- receiving system; and / 

an alignment step in which the pattern surface of the mask or 
the exposure target surface of the photosensitive substrate is aligned 
relative to said projection optical system hksed upon results of a 
detection performed in said detection step. / 

67, An exposure method according to claim 66, wherein: 

said prism is constituted of an/ optical material having a 
coefficient of thermal expansion equ&Tta or lower than 1 ppm/K, 
which does not expand readily in heat. / i J 

68. An exposure method for implementing projection exposure of a 
pattern formed at a mask ontol a /photosensitive substrate via a 
projection optical system, comprising; 

a detection step in which/the surface position of a pattern 
surface of the mask or an/ exposure target surface of the 
photosensitive substrate relative to said projection optical system is 
detected as a surface position of a detection target surface by 
employing a surface position detection d^ce^thatlietects the surface 7 
position of the detection targpt surface and includes; 

a projection system that projects a light flux from a diagonal 
direction onto the detection target surface; 

a light-receiving system that receives a fight flux having been 
reflected at the detection target surface; and 
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a means for light flux deflection provided, at least, either in an 
optical path of said projection system or in an optical path of said 
light-receiving system and having an even number of reflection 
surfaces to allow an incident light flux to exit at an/angle that is not 
parallel to the incident light flux, which includes a yrism having a pair 
of reflection surfaces that are not parallel to lach other, a first 
transmission surface through which the incident light flux is 
transmitted, a first reflection surface at which/the light flux having 
been transmitted through said first transmission surface and 
propagated through the inside of said prisni is reflected, a second 
reflection surface at which the light flux hartng been reflected at said 
first reflection surface and propagated through the inside of said prim 
is reflected along an optical path intersecting the optical path of the 
light flux having been transmitted though said first transmission 
surface and a second transmission 
flux having been reflected at saij 
propagated through the inside o 
constituted of a low-dispersion optical 
of 65 or higher; to detect the su 



ice 



through which the light 
md reflection surface and 
tsm is transmitted, and 
Serial with an Abbe number 
position of the detection target 



/secbr 
laifli t) 



surface based upon an output from said light-receiving system; and 

an alignment step in whi/h the pattern surface of the mask or 
the exposure target surface of the photosensitive substrate is aligned 
relative to said projection optical system based upon results of a 



detection performed in said detection step. 

69. An exposure method/according to claim 68, wherein: 

said prism is constituted of an optical material having a 
coefficient of thermal expansion equal to or lower than 1 ppm/K, 
which does not expandffeadily in heat. 
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70. An exposure method for implementing projection exposure of a 
pattern formed at a mask onto a photosensitive /Substrate via a 
projection optical system, comprising; 

a detection step in which the surface position of a pattern 
surface of the mask or an exposure target surface of the 
photosensitive substrate relative to said projection optical system is 
detected as a surface position of a detection target surface by 
employing a surface position detection device/that detects the surface 
position of the detection target surface and h/cludes; 

a projection system that projects a /light flux from a diagonal 
direction onto the detection target surface^ 

a light-receiving system that receives a light flux having been 
reflected at the detection target surface/ and 

a means for light flux deflectiaoTprovided, at least, either in an 
optical path of said projection sysrem or in an optical path of said 
light-receiving system and having aA feveji number of reflection 
surfaces to allow an incident hgl//flu& to exit at an angle that is not 
parallel to the incident light fluxj^vjrtch includes a prism having a pair 
of reflection surfaces that are not parallel to each other, a first 
transmission surface through which the incident light flux is 
transmitted, a first reflection surface at which the light flux having 
been transmitted through/ said first transmission surface and 
propagated through the inside of said prism is reflected, a second 
Teflection^u^ 

first reflection surface and propagated through the inside of said prim 
is reflected along an optical path intersecting the optical path of the 
light flux having been transmitted through said first transmission 
surface and a second transmission surface through which the fight 
flux having been reflected at said second reflection surface and 
propagated through the inside of said prism is transmitted, and the 
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angle formed by said first reflection surface and said second reflection 
surface set within a range of 40° or greater and ldss than 45°; to 
detect the surface position of the detection target surface based upon 
an output from said light-receiving system; and / 

an alignment step in which the pattern surfiace of the mask or 
the exposure target surface of the photosensitive /substrate is aligned 
relative to said projection optical system based Apon the results of a 
detection performed in said detection step. / 

71. An exposure method according to claim WO, wherein: 

said prism is constituted of an optical material having a 
coefficient of thermal expansion equal to /or lower than 1 ppm/K, 
which does not expand readily in heat. / 

72. An exposure method for implementing projection exposure of a 
pattern formed at a mask onto a pnqpsensitive substrate via a 
projection optical system, comprising/ / I 

a detection step in which tlmAinacG position of a pattern 
surface of the mask or an exposure target surface of the 
photosensitive substrate relative ta said projection optical system is 
detected as a surface position of a detection target surface by 
employing a surface position detection device that detects the surface 
position of the detectio n target sutface and includes; 

a projection system that projects a light flux from a diagonal 
direction onto the detection target surface; 

a light-receiving system/that receives a light flux having been 
reflected at the detection target surface; and 

a means for light flux /deflection provided, at least, either in an 
optical path of said projection system or in an optical path of said 
light-receiving system ana having an even number of reflection 
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surfaces to allow an incident light flux to exit at an angle that is not 
parallel to the incident light flux, which included a prism having a pair 
of reflection surfaces that are not parallel /to each other, a first 
transmission surface through which the / incident light flux is 
transmitted, a first reflection surface at which the light flux having 
been transmitted through said first transmission surface and 
propagated through the inside of said prism is reflected, a second 
reflection surface at which the light flux Maving been reflected at said 
first reflection surface and propagated through the inside of said prim 
is reflected along an optical path intersecting the optical path of the 
light flux having been transmitted through said first transmission 
surface and a second transmission sdrface through which the light 
flux having been reflected at saicy second reflection surface and 
propagated through the inside of said prism is transmitted, and the 
angle formed by said first reflectionf surface and said second reflection 
surface set within a range of 40° or^reater and less than 45° and said 
prism is constituted of a low-dis/eriion optical material with an Abbe 
number of 65 or higher; to detect tie surface position of the detection 
target surface based upon an Jiwiiffrorn said light-receiving system; 
and / 

an alignment step in which the pattern, surface of the mask or 
the exposure target surface df the photosensitive substrate is aligned 
_ relative to said proj ection optical s yste m based u pon the r esults of a 
detection performed in saicy detection step. 

73. An exposure method according to claim 72, wherein: 

said prism is constituted of an optical material having a 
coefficient of thermal expansion equal to or lower than 1 ppm/K, 
which does not expand readily in heat. 
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74. An exposure method for implementing projection exposure of a 
pattern formed at a mask onto a photosensitive substrate via a 
projection optical system, comprising; 

a detection step in which the surface position of a pattern 
surface of the mask or an exposure target surface of the 
photosensitive substrate relative to said projection optical system is 
detected, as a surface position of a detection target surface by 
employing a surface position detection devicfe that detects the surface 
position of the detection target surface andAncludes; 

a projection system that projects flight flux from a diagonal 
direction onto the detection target surface and includes a projection 



optical system provided to form a 
onto the detection target surface; 

a light-receiving system that 
reflected at the detection target 
optical system provided to fo 
pattern by condensing the lig! 
detection target surface and a 
secondary image of the speci 



primary image of a specific pattern 



:ceives a light flux having been 
:ace and includes a condenser 
•secondary image of the specific 
having been reflected at the 
Section unit provided to detect the 
pattern formed via said condenser 



optical system; and 

a means for light flux deflection provided, at least, either in an 
optical path of said projection system or in an optical path of said 
light-reiving system and/ having an even number of reflectio n 



surfaces to allow an incident light flux to exit at an angle that is not 
parallel to the incident light flux; to detect the surface position of the 
detection target surface/based upon an output from said detection 
unit; and 

an alignment step in which the pattern surface of the mask or 
the exposure target si/rface of the photosensitive substrate is aligned 
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relative to said projection optical system based /upon results of a 
detection performed in said detection step. 



75, An exposure method for implementing projection exposure of a 
pattern formed at a mask onto a photosensitive substrate via a 
projection optical system, comprising; 

a detection step in which the surfacfe position of a pattern 
surface of the mask or an exposure / target surface of the 
photosensitive substrate relative to said projection optical system is 
detected as a surface position of a detection target surface by 
employing a surface position detection device that detects the surface 
position of the detection target surface and includes; 

a projection system that projects /a light flux from a diagonal 
direction onto the detection target surface and includes a projection 
optical system provided to form a primary image of a specific pattern 
onto the detection target surface; 

a light-receiving system that/ri&eives a light flux having been 
reflected at the detection target &Mace and includes a condenser 
optical system provided to form af secondary image of the specific 
pattern by condensing the light flux having been reflected at the 
detection target surface and a detection unit provided to detect the 
secondary image of the specific/ pattern formed via said condenser 
optical system; and 



a means for light flux deflection provided, at least, either in an 
optical path of said projection system or in an optical path of said 
light-receiving system and Having an even number of reflection 
surfaces to allow an incident /light flux to exit at an angle that is not 
parallel to the incident light flux which includes a prism having a pair 
of reflection surfaces that are not parallel to each other; to detect the 
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surface position of the detection target surface bas^d upon an output 
from said detection unit; and 

an alignment step in which the pattern su/tface of the mask or 
the exposure target surface of the photosensitive substrate is aligned 
relative to said projection optical system bapd upon results of a 
detection performed in said detection step. 



ijJ 



76. An exposure method according to claiiA 75, wherein: 

said prism is constituted of an dptical material having a 
coefficient of thermal expansion equal tj or lower than 1 ppm/K, 
which does not expand readily in heat. 

77. An exposure method for implementing projection exposure of a 
pattern formed at a mask onto a^hotosensitive substrate via a 
projection optical system, comprisii 

a detection step in which/ttlef surface position of a pattern 
surface of the mask or an/ dfoosure target surface of the 
photosensitive substrate relativfe A/6 said projection optical system is 
detected as a surface positioflr of a detection target surface by 
employing a surface position detection device that detects the surface 
position of the detection target surface and includes; 

a projection system that projects a light flux from a diagonal 
direction onto the detection target surface and includes a projection 



optical system provided to fdrm a primary image of a specific pattern 
onto the detection target surface; 

a light-receiving system that receives a light flux having been 
reflected at the detection/ target surface and includes a condenser 
optical system provided /to form a secondary image of the specific 
pattern by condensing /the light flux having been reflected at the 
detection target surface and a detection unit provided to detect the 
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secondary image of the specific pattern formed via/ said condenser 

optical system; and 

a means for light flux deflection provided, at/least, either in an 
optical path of said projection system or in an Optical path of said 
light-receiving system and having an even dumber of reflection 
surfaces to allow an incident light flux to exit it an angle that is not 
parallel to the incident light flux, which includes a prism having a pair 
of reflection surfaces that are not parallel to each other and 
constituted of a low-dispersion optical material with an Abbe number 
of 65 or higher; to detect the surface position of the detection target 
surface based upon an output from said detection unit; and 

an alignment step in which the pattern surface of the mask or 
the exposure target surface of the photosensitive substrate is aligned 
relative to said projection optical s]Mem based upon results of a 
detection performed in said detection /step. 



78 



An exposure method accorddnWto claim 77, wherein: 
said prism is constituted M an optical material having a 
coefficient of thermal expansiir/Alual to or lower than 1 ppm/K, 
which does not expand readily m heat. 



79. An exposure method for/implementing projection exposure of a 
-pattern, fo rmed at a ma sk /on to a photosens itive substrate via a 
projection optical system, cotiiprising; 

a detection step in ifrhich the surface position of a pattern 
surface of the mask c/r an exposure target surface of the 
photosensitive substrate /relative to said projection optical system is 
detected as a surface position of a detection target surface by 
employing a surface position detection device that detects the surface 
position of the detection^ target surface and includes; 
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a projection system that projects a light flu^c from a diagonal 
direction onto the detection target surface and Mcludes a projection 
optical system provided to form a primary imag£ of a specific pattern 
onto the detection target surface; 

a light-receiving system that receives ai light flux having been 
reflected at the detection target surface and includes a condenser 
optical system provided to form a secondary image of the specific 
pattern by condensing the light flux haviAg been reflected at the 
detection target surface and a detection ufiit provided to detect the 
secondary image of the specific pattern formed via said condenser 
optical system; and 

a means for light flux deflection 
optical path of said projection s} 
light-receiving system and having/ 
surfaces to allow an incident lighty 
parallel to the incident light flux 
of reflection surfaces that are Uft parallel to each other, a first 
transmission surface through jMiich the incident light flux is 
transmitted, a first reflection surface at which the light flux having 
been transmitted through said first transmission surface and 
propagated through the insidJ of said prism is reflected, a second 
reflection surface at which thi light flux having been reflected at said 
first reflection s urface and pr /pagated thr ough the inside of said prim 



system 



-ovided, at least, either in an 
^or in an optical path of said 
even number of reflection 
to exit at an angle that is not 
(eludes a prism having a pair 



is reflected along an optical /path intersecting the optical path of the 
light flux having been traiismitted through said first transmission 
surface and a second transmission surface through which the light 
flux having been reflected at said second reflection surface and 
propagated through the iAside of said prism is transmitted; to detect 
the surface position of the detection target surface based upon an 
output from said detection unit; and 
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an alignment step in which the pattern Surface of the mask or 
the exposure target surface of the photosensitive substrate is aligned 
relative to said projection optical system based upon results of a 
detection performed in said detection step. 

80. An exposure method according to claW 79, wherein: 

said prism is constituted of an/ optical material having a 
coefficient of thermal expansion equaj/ to or lower than 1 ppm/K, 
which does not expand readily in heatJ 

81. An exposure method for implementing projection exposure of a 
pattern formed at a mask onto L photosensitive substrate via a 
projection optical system, comprising; 

a detection step in \ 
surface of the mask or 
photosensitive substrate rel 
detected as a surface po 
employing a surface position 



?e|to saic 
i of 



ie surface position of a pattern 
losure' target surface of the 
projection optical system is 
detection target surface by 
lection device that detects the surface 
position of the detection target surface and includes; 

a projection system iat projects a light flux from a diagonal 
direction onto the detection target surface and includes a projection 
optical system provided tl form a primary image of a specific pattern 

nntn tbft detection target/ surfac e; 

a light-receiving /ystem that receives a light flux having been 
reflected at the detection target surface and includes a condenser 
optical system provided to form a secondary image of the specific 
pattern by condens/ng the light flux having been reflected at the 
detection target su/face and a detection unit provided to detect the 
secondary image Li the specific pattern formed via said condenser 
optical system; and 
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a means for light flux deflection provided, at lekst, either in an 
optical path of said projection system or in an optical path of said 
Ught-receiving system and having an even number of reflection 
surfaces to allow an incident light flux to exit at an angle that is not 
parallel to the incident light flux, which includes A prism having a pair 
of reflection surfaces that are not parallel yo each other, a first 
transmission surface through which the /incident light flux is 
transmitted, a first reflection surface at which the light flux having 
been transmitted through said first transmission surface and 
propagated through the inside of said prism is reflected, a second 
reflection surface at which the light fluxiiaving been reflected at said 
first reflection surface and propagated tilrough the inside of said prim 
is reflected along an optical path intersecting the optical path of the 
light flux having been transmitted >*jhrough said first transmission 
surface and a second transmissioii/iurface through which the light 
flux having been reflected at saml second reflection surface and 
propagated through the inside dnj^m prism is transmitted, and 
constituted of a low-dispersion optical material with an Abbe number 
of 65 or higher; to detect the surface position of the detection target 
surface based upon an output from said detection unit; and 

an alignment step in which the pattern surface of the mask or 
the exposure target surface of the photosensitive substrate is aligned 
^relati ve to said _projjscfon/ optical sys tem_based upon results of a 
detection performed in said detection step. 



82. An exposure method according to claim 81, wherein: 

said prism is constituted of an optical material having a 
coefficient of thermal/ expansion equal to or lower than 1 ppm/K, 
which does not expand readily in heat. 
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83. An exposure method for implementing projection exposure of a 
pattern formed at a mask onto a photosensitive substrate via a 
projection optical system, comprising; / 

a detection step in which the surface position of a pattern 
surface of the mask or an exposure target surface of the 
photosensitive substrate relative to said projertion optical system is 
detected as a surface position of a detection target surface by 
employing a surface position detection device/that detects the surface 
position of the detection target surface and includes; 

a projection system that projects a light flux from a diagonal 
direction onto the detection target surface/ and includes a projection 
optical system provided to form a primary image of a specific pattern 
onto the detection target surface; / 

a light-receiving system that receives a light flux having been 
reflected at the detection target surface and includes a condenser 
optical system provided to form a/se^indary image of the specific 
pattern by condensing the light fli^/naving been reflected at the 
detection target surface and a detection unit provided to detect the 
secondary image of the specific j^tek^formed via said condenser 
optical system; and / 

a means for light flux deflection provided, at least, either in an 
optical path of said projection system or in an optical path of said 
ligjit-receiving system and hawing an even number of reflection 
surfaces to allow an incident light flux to exit at an angle that is not 
parallel to the incident light flux, which includes a prism having a pair 
of reflection surfaces that are not parallel to each other, a first 
transmission surface through which the incident light flux is 
transmitted, a first reflection surface at which the light flux having 
been transmitted througji said first transmission surface and 
propagated through the inside of said prism is reflected, a second 
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reflection surface at which the light flux having bedh reflected at said 
first reflection surface and propagated through theAnside of said prim 
is reflected along an optical path intersecting the/optical path of the 
light flux having been transmitted through satf first transmission 
surface and a second transmission surface through which the light 
flux having been reflected at said second i/eflection surface and 
propagated through the inside of said prism Is transmitted, and the 
angle formed by said first reflection surface aAd said second reflection 
surface set within a range of 40° or greater and less than 45'; to 
detect the surface position of the detection/target surface based upon 
an output from said detection unit; and 

an alignment step in which the pattern surface of the mask or 
the exposure target surface of the photosensitive substrate is aligned 
relative to said projection optical systfem based upon results of a 
detection performed in said detection sj^p. 



84. An exposure method according 

said prism is constituted 
coefficient of thermal expansion 
which does not expand readily in fcfeat. 



;o|jelaim 83, wherein: 

cal material having a 
al "E6 or lower than 1 ppm/K, 



85. An exposure method for implementing projection exposure of a 
pattern fm-™H at a mask or/to a photosensitive s ubstrate via a 
projection optical system, comflrising; 

a detection step in which the surface position of a pattern 
surface of the mask or /an exposure target surface of the 
photosensitive substrate re/ative to said projection optical system is 
detected as a surface position of a detection target surface by 
employing a surface position detection device that detects the surface 
position of the detection target surface and includes; 
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a projection system that projects a light/flux from a diagonal 
direction onto the detection target surface and includes a projection 
optical system provided to form a primary image of a specific pattern 
onto the detection target surface; / 

a light-receiving system that receives/ a light flux having been 
reflected at the detection target surface and includes a condenser 
optical system provided to form a secondary image of the specific 
pattern by condensing the light flux having been reflected at the 
detection target surface and a detection unit provided to detect the 
secondary image of the specific pattern formed via said condenser 
optical system; and / 



a means for light flux deflection provided, at least, either in an 
optical path of said projection system or in an optical path of said 
light-receiving system and having an even number of reflection 
surfaces to allow an incident light/flux to exit at an angle that is not 
parallel to the incident light flux,^Maich includes a prism having a pair 
of reflection surfaces that artf /nit parallel to each other, a first 
transmission surface through /fl which the incident light flux is 
transmitted, a first reflection/ sMface at which the light flux having 
been transmitted through Uaid first transmission surface and 
propagated through the insuae of said prism is reflected, a second 
reflection surface at which the light flux having been reflected at said 
first reflection surface and propagated through the inside of said prim 
is reflected along an optical path intersecting the optical path of the 
light flux having been transmitted through said first transmission 
surface and a second transmission surface through which the light 
flux having been reflected at said second reflection surface and 
propagated through the inside of said prism is transmitted, and the 
angle formed by said first reflection surface and said second reflection 
surface set within a range of 40° or greater and less than 45 6 and said 
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prism is constituted of a low-dispersion optical material with an Abbe 
number of 65 or higher; to detect the surface position of the detection 
target surface based upon an output from said dfetection unit; and 

an alignment step in which the pattern surface of the mask or 
the exposure target surface of the photosensitive substrate is aligned 
relative to said projection optical system b£sed upon results of a 
detection performed in said detection step. 



86. An exposure method according to claim 85, wherein; 

said prism is constituted of an optical material having a 
coefficient of thermal expansion equal tqr or lower than 1 ppm/K, 
which does not expand readily in heat. 



87. An exposure method for implementing projection exposure of a 
pattern formed at a mask onto a photosensitive substrate via a 
projection optical system, comprising 

a detection step in which thd /surface position of a pattern 
surface of the mask or an $?<paSure target surface of the 
photosensitive substrate relative tcj said projection optical system is 
detected as a surface position of a detection target surface by 
employing a surface position detection device that detects the surface 
position of the detection target surface and includes; 

a-projeetion system that-projects a ,hght_flux_from_a^diaggnaL 

direction onto the detection target surface; 

a light-receiving system ihat receives a light flux having been 
reflected at the detection target surface; and 

a means for light flux deflection provided, at least, either in an 
optical path of said projection system or in an optical path of said 
light-receiving system and/ having an even number of reflection 
surfaces to allow an incident light flux to exit at an angle that is not 
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parallel to the incident light flux, which includes a pair of reflection 
mirrors that are not parallel to each other and holding members each 
provided to interfit with and hold one of said patir of reflecting mirrors; 
to detect the surface position of the detectida target surface based 
upon an output from said light-receiving systeitn; and 

an alignment step in which the pattern surface of the mask or 
the exposure target surface of the photosensitive substrate is aligned 
relative to said projection optical system jbased upon results of a 
detection performed in said detection step. 



88, An exposure method according to clfilim 87, wherein: 

said holding members are constituted of an optical material 
having a coefficient of thermal expansion equal to or lower than 1 
ppm/K, which does not expand readily iti heat. 



^g projection exposure of a 
^tosensitive substrate via a 



89. An exposure method for implf! 
pattern formed at a mask onto/a^j 
projection optical system, comprisi 

a detection step in which S$ie surface position of a pattern 
surface of the mask or an Exposure target surface of the 
photosensitive substrate relative /to said projection optical system is 
detected as a surface position/ of a detection target surface by 
employing a surfac e positio n dete ction d evice that det ects the surf ace 
position of the detection target surface and includes; 

a projection system that/ projects a light flux from a diagonal 
direction onto the detection tdrget surface and includes a projection 
optical system provided to form a primary image of a specific pattern 
onto the detection target surface; 

a light-receiving system that receives a light flux having been 
reflected at the detection target surface and includes a condenser 
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optical system provided to form a secondary ifcage of the specific 
pattern by condensing the light flux having /been reflected at the 
detection target surface and a detection unitf provided to detect the 
secondary image of the specific pattern forced via said condenser 
optical system; and 

a means for light flux deflection provided, at least, either in an 
optical path of said projection system or An an optical path of said 
light-receiving system and having an iven number of reflection 
surfaces to allow an incident light flux t* exit at an angle that is not 
parallel to the incident light flux, whicli includes a pair of reflection 
mirrors that are not parallel to each other and holding members each 
provided to interfit with and hold one M said pair of reflecting mirrors; 
to detect the surface position of pi detection target surface based 
upon an output from said detectionjinit; and 

an alignment step in whic/hih/ pattern surface of the mask or 
the exposure target surface of tji/photosensitive substrate is aligned 
relative to said projection opti/al system based upon results of a 
detection performed in said detection step. 

90. An exposure method according to claim 89, wherein: 

said holding member! are constituted of an optical material 
having a coefficient of thermal expansion equal to or lower than 1 
__ppm/K,_which does not exfca nd readily in heat . 



